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中 文 摘 要 肱二頭肌橈骨滑囊是位於肱二頭肌遠端肌腱與橈骨結節之間。慢性滑囊炎在肱二頭肌橈骨滑囊並不常見，主 要的成因是重覆性的機械性創傷或過度使用。其他原因包括結核病，風濕性疾病的自體免疫並發症和滑膜軟 骨瘤病。準確的診斷需要影像掃描檢查，有時並需要組織學研究。滑囊抽吸與類固醇注射等保守性療法可以 治療肱二頭肌橈骨滑囊炎。滑囊切除手術在以下的情況適用：保守治療無效，在滑囊抽吸與類固醇注射後滑 囊再次腫大並引起疼痛丶感染性的滑囊炎丶神經被滑囊壓迫做成神經功能缺損丶肘關節的屈伸受到滑囊限制 丶肱二頭肌腱退變或其他的功能障礙。
Functional anatomy of bicipitoradial bursa
The bursae found in the cubital fossa consists of the interosseous bursa and the bicipitoradial bursa. The bicipitoradial bursa lies between the distal tendon of the biceps brachii, which it surrounds, and the radial tuberosity. It reduces friction between the two structures during movement. 1, 2 It sits between the biceps tendon and the radius when the forearm is in supination. As pronation occurs, the radius rotates posteriorly and the bursa is elongated and is compressed between the tendon and the radius. 3 The bursa is relatively large, with dimensions ranging from 2.4 cm to 3.9 cm and a mean volume of 4 mL. 1,4e6 It is composed of a simple flattened sac lined by a synovial membrane and is supported by dense irregular connective tissue. The apposed walls are separated by a thin film of fluid. It sometimes presents internal septation. The bicipitoradial bursa may communicate with the interosseous bursa of the elbow. 5 There is controversy regarding the communication between the bursa and the elbow joint cavity. Studies that concluded that there is no communication between the bursa and the joint cavity were from results of a bursogram. 1, 4, 6 By contrast, communication between the bursa and the joint cavity has been observed from investigation of an elbow arthrogram. 7 This discrepancy may be explained by the presence of a valvular mechanism at the communication between the bursa or the synovial cyst, and the joint cavity and the fluid flows unidirectionally from the joint to the cyst. 7 Both radial and median nerves are located adjacent to this bursa. 8 
Aetiology of the bicipitoradial bursitis
The bicipitoradial bursa is an unusual site for chronic bursitis and most often results from repetitive mechanical trauma or overuse. 2,3,9e11 Repetitive supination and pronation in the forearm is considered to be the cause. 4, 12, 13 It can accompany biceps tendon pathology, for example, tendinosis, partial, or complete tear. 14, 15 Other causes include tuberculosis, 8, 16 chemical synovitis, 17 synovial cyst of the anterior elbow capsule, 7 bone proliferation, 18 immunological complications of rheumatological disease, for example, psoriatic arthropathy 3 and rheumatoid arthritis, 1 and synovial chondromatosis. 6, 19 An antecubital cyst resulting from an acute or chronic tear of the anterior capsule at the sacciform recess may communicate with the bicipital radial bursa and become the cause of recurrent and recalcitrant symptoms. Post-traumatic synovitis and several nontraumatic disorders, such as rheumatoid arthritis or tuberculous arthritis, may induce profuse synovial effusion. Repetitive motion of the joint may pump the joint fluid outwards through a capsular defect and form a synovial cyst through a valvular mechanism. 7 
Clinical presentation
Regardless of its cause, bicipitoradial bursitis can present as an impairment of the range of joint motion, 2,6 pain 1,20,21 and indolent cystic mass 1, 21 (Figure 1 ) in the cubital fossa, and motor and sensory signs and symptoms related to nerve compression. 1, 4, 5, 22 When the bursa is enlarged, it is often palpable and can impair normal flexion and extension of the elbow. The swelling is accentuated with pronation because the gap between the radial tuberosity and the biceps insertion narrows causing compression of the bursa. 1, 4, 12, 21 This consequently increases the tension within the bursa leading to painfully restricted pronation. 3 By contrast, active biceps action of elbow flexion and forearm supination can also elicit pain. 16, 20 Moreover, the enlarged bursa may have a mass effect in the cubital fossa leading to compression of the adjacent nerves, although nerve compressions are not common symptoms among patients with bicipitoradial bursitis. 21 The radial nerve or its branches and/or the median nerve can be involved. 1, 4, 9, 12, 22 The enlarged bicipitoradial bursa is more likely to compress the radial nerve or its branches. Resultant symptoms depend on which nerve is compressed. When the superficial branch of the radial nerve is involved, the symptoms are sensory related and the patient may present with forearm pain but no motor deficit. If the posterior interosseous nerve is affected, the patient may present with motor weakness, abnormal nerve conduction by electromyography and abnormal magnetic resonance (MR) imaging signal in the forearm extensors. 2 The median nerve is compressed if the bursa is substantially distended, an anatomical variation of the nerve or intercommunication between the bicipitoradial and interosseous bursa leading to distension of the interosseous medial bursa. 1, 21 In the reported cases with median nerve compression, sensory disturbance was observed without muscle weakness. 4 This bursitis is sometimes confused with distal biceps tendinitis or rupture. Although click or crepitation on pronation and supination has been suggested to imply bicipital tendinitis with impending rupture, it can present in bicipitoradial bursitis. These physical signs are not pathognomonic to differentiate the distal bicipital tendinitis with impending rupture from bicipitoradial bursitis. 7 Differentiation can be further confused because bicipitoradial bursitis and distal bicipital tendinitis may be concurrent as a result of repetitive mechanical trauma. 2 
Imaging
The diagnosis of an enlarged and inflamed bicipitoradial bursa is based on an adequate anamnesis, physical examination, and imaging studies. 7, 21 It is important to note that the biceps tendon at the level of this bursa does not have a tendon sheath. In normal patients, this bursa is not visualised on ultrasound, computed tomography (CT), or magnetic resonance (MR) imaging, only becoming apparent when it is inflamed and distended. 20, 21 Roentgenographical findings of bicipital radial bursitis include occasional, faint calcification in the biceps tendon, and roughening of the anterior radial tuberosity. 12 Ultrasounds may be used to diagnose bicipitoradial bursitis with the advantage of being an easy, cheap, nonirradiating technique allowing the possibility to guide the needle when performing aspiration of the mass and intrabursal injection of steroids. 5, 21 It allows clear differentiation of solid from cystic masses. 20 Enlargement of the bicipitoradial bursa on sonography with regular walls containing anechoic or mildly complex hypoechoic distention of the space between the distal biceps tendon and radial tuberosity with internal septa and increased vascularity were noted on conventional colour Doppler imaging in some cases. 10, 23 Power Doppler imaging can aid in providing information about active inflammation. 23 In addition to its role in diagnosing buritis, sonography can provide information about radial nerve injury in the presence of macroscopic damage. 5 MR imaging ( Figure 2 ) allows accurate diagnosis of bicipitoradial bursitis and investigation of its relationship and effect on adjacent structures, but it is difficult to distinguish bicipitoradial bursitis from interosseous bursitis when the bursa is very enlarged. 1, 21 On MR imaging, T2-weighted images usually reveal the lesion to contain the area with homogeneous, increased intensity than that of fat, suggesting fluid collection. Hypointense septal structures may be observed. A biceps tendon with low signal intensity on both T1-and T2-weighted images can be detected at the anterior edge of the bursa. Bicipitoradial bursitis can have various underlying pathologies, for example, rheumatoid arthritis, tuberculous infection, 8, 16 pigmented villonodular synovitis, synovial chondromatosis. 6, 16 In rare cases, the bursae contain multiple rice bodies isointense with muscle. Although rice body formation is most commonly observed in chronic rheumatoid arthritis complicated with florid pannus formation, it is also less frequently observed in seronegative arthropathy and in chronic low-grade synovitis secondary to infections such as tuberculosis. Although uncommon, rice body formation may rarely complicate chronic inflammation of synovial lined bursae. When identified, lack of mineralisation on conventional radiographs and signal characteristics at MR imaging, including lack of susceptibility artefact, allow noninvasive characterisation and discrimination from both synovial chondromatosis and pigmented villonodular synovitis. 20 Differential diagnosis of bicipitoradial bursitis includes lipoma arborescens of bicipitoradial bursa, lipoma at the cubital fossa, tenosynovitis of the distal biceps tendon, ganglion cysts, or malignant tumours. 21 Lipoma arborescens is characterised by hyperplasia of subsynovial fat which manifests on MR imaging or CT as fat-containing villous projections along the synovium. Lipoma arborescens of bicipitoradial bursa has three common morphological patterns of presentation on MR imaging: multiple villous lipomatous synovial proliferations, an isolated frond-like fatty subsynovial mass, and a mixed pattern, that is, a fronded partly fatty mass, outlined in places by fluid, with a teardrop configuration following the biceps tendon towards the radius and showing areas of enhancement with intravenous contrast. 24e28 When MR imaging is unavailable or cannot be performed due to claustrophobia or a cardiac pacemaker, contrasteenhanced CT should be considered. CT with contrast-enhanced images demonstrates the inflamed bursa as a sharp fusiform lesion with thick or thin walls, with uniform density. 12, 16 CT can also evaluate the distal biceps tendon for size, morphology, and continuity. Fluid-filled defects representing partial tears can be detected on contraste enhanced images and complete ruptures with retraction can be easily demonstrated. Axial images best demonstrate tears near the tendon insertion site, whereas longitudinal reformatted images in the sagittal plane show the extent of retraction if present. Evaluation with CT also demonstrates osseous hyperostosis and spurring, and evaluates the relation between bursal enlargement and adjacent neurovascular structures. It provides comprehensive imaging of the tendons, bursae, bones, and adjacent neurovascular structures in a reproducible and easily reviewed format. Recent technical developments in CT provide the capability for high-revolution longitudinal images, which may play an important role in complete evaluation of distal biceps tendon injury. 14 Bicipitoradial bursitis should be differentiated from a true neoplasm because conservative treatments relieve the symptoms in a considerable number of patients with bursitis. 12, 16 It is important to note that the bursae may show different imaging patterns on CT and MR imaging depending on their histological findings. Further, imaging findings can mimic a solid tumour in the case of proliferative synovial lining layers. 12, 17, 29 The true diagnosis may not be reached until a pathology study is carried out. 21 
Treatment
Therapeutic aspiration and steroid injection of the bursa can be performed at the same time as the diagnostic examination, with pain relief and safe decompression of the bursa, using sonography to guide the needle and avoid regional neurovascular structures. 1, 5, 23 Surgical excision of the bursa is indicated in the case of infection cause, failed conservative treatment with recurrence of the enlarged bursa and pain after aspiration, presence of nerve compression with neurological impairment, mechanical limitation to flexion and extension of the elbow or biceps tendon degeneration, and/or functional impairment. 21 The bursa commonly surrounds the distal biceps tendon, and the anterior wall of the bursa is difficult to distinguish from the paratenon of the tendon. This has potential implications for tendinosis of the distal biceps tendon, although both an inflamed bicipitoradial bursa and distal biceps tendinopathy (tendinosis or partial tear) coexist in many cases, thus making it difficult to establish a causeeeffect relationship. Biceps tendon degeneration due to bursitis may be an indication for surgical excision. 21 MR imaging is recommended in preoperative evaluation if conservative treatment fails and surgical exploration is considered. Surgical exploration of the bicipitoradial bursa was attempted through an anterolateral incision. After dissecting the posterior interosseous nerve and splitting the supinator muscle, the distended bursa is exposed and excised (Figure 3 ). If the bursa communicates with the joint cavity, the capsular defect should be closed to prevent continuous leakage of the joint fluid and the synovial cyst is reformed. The associated conditions, for example, distal biceps tendinopathy should also be treated properly. In cases with intra-articular synovitis, synovectomy should also be considered. 7 Open resection with the anterior approach requires extensive dissection to expose the radial tuberosity and radial neck, which increases the risk of neurovascular injury. With advances in elbow arthroscopy, surgeons would like to explore the feasibility of arthroscopic resection of cystic mass of the elbow. Ganglion cyst of the radial tunnel arising from the elbow joint has been reported to be treated successfully by arthroscopic cyst decompression through elbow arthroscopy (an intra-articular endoscopic approach). 30 However, it is debatable whether there is communication between the bicipitoradial bursa and the elbow joint. Unlike a ganglion cyst arising from the elbow joint, resection of the bursa through elbow arthroscopy is not possible if the bursa does not communicate with the joint. 1 Even if there is communication between the bursa and the elbow joint, it was reported to be below the annular ligament, 7 which is not accessible with elbow arthroscopy. Endoscopic bursal resection has been described in olecranon bursa. 31 Another endoscopic extra-articular technique of resection of the bicipitoradial bursa has recently been reported. 32 This proceeds through the potential space along the distal biceps tendon and around the radial neck. 33 The biceps portals are located at the lateral side of the tendon in order to avoid damage to the median nerve and brachial artery. Through this technique, the The bursa around the radial neck was exposed by retraction of the muscle. (C) The radial neck was exposed after resection of the bursa. (D) The inflamed bursa that was resected. distal biceps tendon can be approached endoscopically down to the radial tuberosity and part of the inflamed bursa along the biceps tendon can be resected endoscopically (Figure 4 ). Parts of the inflamed bursa anterior and posterior to the radial neck can be approached through the biceps portals and the accessory lateral portal which is 2 cm distal to the soft spot portal of elbow arthroscopy. It is important to keep the forearm supinated during synovectomy anterior to the radial neck and pronated during synovectomy posterior to the radial neck. This can keep the posterior interosseous nerve away from the operative site. The procedure can also be combined with intraearticular arthroscopic procedures of the elbow, for example, arthroscopic synovectomy in the case of rheumatoid arthritis. 19, 31 Although this endoscopic procedure has the potential advantage of minimally invasive surgery of a better cosmetic result and less soft tissue dissection, there is no proof of its superiority in terms of results and security compared with the open technique. The difficulty of using this endoscopic technique is related to the potential risk of injury to the neurovascular structures surrounding the elbow. It must be considered as a difficult and sometimes dangerous procedure reserved for experienced elbow arthroscopic surgeons. 33 
